
European  Patent  Office 

Office  europeen  des  brevets  

©  Publication  number: 0  1 1 9   0 6 5  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84301552.0 

©  Date  of  filing:  08.03.84 

©  Int.  CI.3:  C  07  C  1 /26  
C  07  .  C  15/14,  C  07  C  2 5 / 1 8  
C  07  C  43/205,  C  07  C  5 1 / 3 5 - 3  
C  07  C  67/343,  C  07  C  13 /28  
C  07  D  2 0 7 / 4 0 4  

©  Priority:  09.03.83  JP  37313/83  ©  Applicant:  NIPPON  PETROCHEMICALS  COMPANY, 
LIMITED 
3-1,  Uchisaiwaicho  1-chome  Chiyoda-ku 

©  Date  of  publication  of  application:  Tokyo(JP) 
19.09.84  Bulletin  84/38 

f©  Inventor:  Yamazaki,  Yasuo 
©  Designated  Contracting  States:  1-3-3,  Minami-Tsukushino 

CH  DE  FR  GB  IT  LI  NL  Machida-shi  Tokyo(JP) 

©  Inventor:  Suzuki,  Takehiko 
7-35-13,  Takinogawa 
Kita-kuTokyo(JP) 

©  Inventor:  Uchiyama,  Masaharu 
2-41-7,  Uehara 
Shibuya-ku  Tokyo(JP) 

©  Representative:  Cropp,  John  Anthony  David  et  al, 
MATHYS  &  SQUIRE  10  Fleet  Street 
London,  EC4Y  1AY(GB) 

in  
CD 
o  

0> 

(S)  Process  for  preparing  diaryls. 
©  A  process  for  preparing  a  diaryl  or  a  mixture  of  diaryls 
represented  by  any  or  a  combination  of  the  following 
formulae  (II),  (III),  and  (IV),  characterized  in  that  a  diaryliodo- 
nium  salt  represented  by  the  following  formula  (I)  is  reacted 
in  a  solvent  in  the  presence  of  a  transition  metal  catalyst  and 
a  reducing  metal  at  a  temperature  in  the  range  of  room 
temperature  to  100°C: 

[Ar,-l©-Ar2]X©  (I) 
Ar,-Ar,  (II) 
Ari-Ar2  (Ill) 
Ar2-Ar2  (IV) 

wherein  An,  and  Ar2,  which  may  be  alike  or  different,  are 
each  an  aryl  group  which  may  have  a  substituent  group  or 
groups  and  X©  is  a  counter  ion  which  is  inert  to  said  reaction. 
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BACKGROUND  OF THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  n o v e l  

p r o c e s s   f o r   p r e p a r i n g   d i a r y l s   f r o m   d i a r y l i o d o n i u m   s a l t s .  

H e r e t o f o r e ,   as  m e t h o d s   f o r   p r e p a r i n g   d i a r y l s ,  

e . g .   b i p h e n y l ,   t h e r e   h a v e   b e e n   r e p o r t e d   a  m e t h o d   i n  

w h i c h   i o d o b e n z e n e   and   c o p p e r   a r e   r e a c t e d ,   a  m e t h o d  

in  w h i c h   b e n z e n e   i s   d i m e r i z e d   by  p a s s i n g   t h r o u g h   a  

h e a t e d   i r o n   t u b e ,   and  a  m e t h o d   w h i c h   e m p l o y s   an  a l k a l i  

m e t a l   s u c h   as  s o d i u m   and   b r o m o b e n z e n e .  

OBJECT  OF  THE  INVENTION 

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  n o v e l   p r o c e s s   f o r   p r e p a r i n g   d i a r y l s .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d   w i t h   a  

p r o c e s s   f o r   p r e p a r i n g   a  d i a r y l   or   a  m i x t u r e   of   d i a r y l s r e -  

p r e s e n t e d   by  any  or   a  c o m b i n a t i o n   of  t h e   f o l l o w i n g  

f o r m u l a e   ( I I ) ,   ( I I I )   and  ( I V ) ,   c h a r a c t e r i z e d   in  t h a t   a  

d i a r y l i o d o n i u m   s a l t   r e p r e s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a  

(I)  i s   r e a c t e d   in  a  s o l v e n t   in   t h e   p r e s e n c e   of   a  t r a n s i -  

t i o n   m e t a l   c a t a l y s t   and  a  r e d u c i n g   m e t a l   a t   a  t e m p e r a t u r e  

in  t h e   r a n g e   of  room  t e m p e r a t u r e   to   1 0 0 ° C :  



w h e r e i n   Ar1  and  A r 2 ,   w h i c h   may  be  a l i k e  o r   d i f f e r e n t ,  

a r e   e a c h   an  a r y l   g r o u p   w h i c h   may  h a v e   a  s u b s t i t u e n t  

g r o u p   or   g r o u p s   and  X @  i s   a  c o u n t e r   i o n   w h i c h   i s   i n e r t  

to   t h e   a b o v e   r e a c t i o n .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

In  t h e   p r e s e n t   i n v e n t i o n ,   d i a r y l i o d o n i u m   s a l t s  

of   t h e   f o r e g o i n g   f o r m u l a   (I)   a r e   u s e d   as  s t a r t i n g  

m a t e r i a l s .   E a c h   a r y l   g r o u p   i s   a  m o n o v a l e n t   s u b s t i t u e n t  

g r o u p   d e r i v e d   by  r e m o v i n g   one  h y d r o g e n   a t o m   f r o m   t h e  

a r o m a t i c   n u c l e u s   of   a  c o n d e n s e d   or   n o n - c o n d e n s e d   t y p e  

a r o m a t i c   h y d r o c a r b o n   w h i c h   may  h a v e   any  s u b s t i t u e n t  

g r o u p s .   For   e x a m p l e ,   i t   i s   d e r i v e d   f r o m   a  n o n - c o n d e n s e d  

t y p e   a r o m a t i c   h y d r o c a r b o n   s u c h   as  b e n z e n e   or  i n d a n e ,   o r  

a  c o n d e n s e d   t y p e   a r o m a t i c   h y d r o c a r b o n   s u c h   as   n a p h t h a -  

l e n e .   The  two  a r y l   g r o u p s   may  be  t h e   same  or   d i f f e r e n t .  

On  t h e   a r o m a t i c   n u c l e u s   t h e r e   may  be  p r e s e n t   one  or  m o r e  

s u b s t i t u e n t   g r o u p s ,   w h i c h   may  be  e i t h e r   e l e c t r o n   a t t r a c -  

t i v e   or  d o n a t i v e   or   b o t h   e l e c t r o n   a t t r a c t i v e   and  d o n a -  

t i v e .   E x a m p l e s   of  s u c h   s u b s t i t u e n t s   a r e   C1-C12   a l k y l  

o r   c y c l o a l k y l ,   a r y l ,   h a l o g e n o a l k y l ,   h a l o g e n ,   c a r b o x y l ,  

a l k o x y ,   a l k o x y c a r b o n y l ,   a l k o x y c a r b o n y l a l k y l ,   n i t r o   a n d  



N - a c y l a m i n o .  

P r e f e r r e d   d i a r y l i o d o n i u m   s a l t s   a r e   s u c h  

d i p h e n y l i o d o n i u m   s a l t s   as  r e p r e s e n t e d   by  t h e   f o l l o w i n g  

f o r m u l a :  

w h e r e i n   n  or   m  i s   an  i n t e g e r   of   0  to   3,  and  e a c h   R4  o r  

R5,  w h i c h   may  be  t h e   same  or   d i f f e r e n t ,   i s   s e l e c t e d  

f rom  h y d r o g e n   a t o m ,   C1-C12  a l k y l   or   c y c l o a l k y l   g r o u p s ,  

a r y l   g r o u p s ,   h a l o g e n o a l k y l   g r o u p s ,   h a l o g e n   a t o m ,   c a r -  

b o x y l   g r o u p ,   a l k o x y   g r o u p s ,   a l k o x y c a r b o n y l   g r o u p s ,  

a l k o x y c a r b o n y l a l k y l   g r o u p s ,   n i t r o   and  N - a c y l a m i n o   g r o u p s .  

E x a m p l e s   of  a r y l   as   R4  or   R5  a r e  p h e n y l ,   t o l y l  

and  n a p h t h y l .   E x a m p l e s   of  h a l o g e n o a l k y l   a r e   c h l o r o m e t h y l  

and  b r o m o m e t h y l .   E x a m p l e s   of   a l k o x y   a r e   m e t h o x y ,   e t h o x y  

and  p r o p o x y .   E x a m p l e s   of  a l k o x y c a r b o n y l   a r e   m e t h o x y -  

c a r b o n y l   and   e t h o x y c a r b o n y l ,   and   e x a m p l e s   of  a l k o x y c a r -  

b o n y l a l k y l   a r e   m e t h o x y c a r b o n y l m e t h y l   and  e t h o x y c a r b o n y l -  

e t h y l .   E x a m p l e s   of  N - a c y l a m i n o   a r e   N - a c e t y l a m i n o ,   N , N -  

d i a c e t y l a m i n o   and  s u c c i n i m i d o .  

As  e x a m p l e s   of  s y m m e t r i c   t y p e   d i a r y l i o d o n i u m  

ion   w h e r e i n   t h e   two  a r y l   g r o u p s   a r e   t h e   s ame ,   m e n t i o n  

may  be  made  of  d i p h e n y l i o d o n i u m ,   d i t o l y l i o d o n i u m ,  

d i c u m e n y l i o d o n i u m ,   b i s ( a l k y l ' p h e n y l ) i o d o n i u m s   such   a s  

b i s ( i s o - b u t y l p h e n y l ) i o d o n i u m   and   b i s ( t - b u t y l p h e n y l ) -  



i o d o n i u m ,   b i s ( c y c l o h e x y l p h e n y l ) i o d o n i u m ,   d i b i p h e n y l y l -  

i o d o n i u m ,   b i s ( h a l o g e n o a l k y l p h e n y l ) i o d o n i u m s   s u c h   a s  

b i s ( t r i f l u o r o m e t h y l p h e n y l ) i o d o n i u m ,   b i s ( h a l o g e n o p h e n y l ) -  

i o d o n i u m s   s u c h   as  b i s  ( c h l o r o p h e n y l )  i o d o n i u m   a n d  

b i s ( b r o m o p h e n y l ) i o d o n i u m ,   b i s ( c a r b o x y l p h e n y l ) i o d o n i u m ,  

b i s ( a l k o x y p h e n y l ) i o d o n i u m s   s u c h   as  b i s ( m e t h o x y p h e n y l ) -  

i o d o n i u m   and   b i s ( e t h o x y p h e n y l ) i o d o n i u m ,   b i s ( n i t r o p h e n y l ) -  

i o d o n i u m ,   and   b i s ( a c y l a m i n o p h e n y l ) i o d o n i u m s   s u c h   a s  

b i s ( a c e t y l a m i n o p h e n y l ) i o d o n i u m .  

T h e r e   a l s o   may  be  u s e d   a s y m m e t r i c   t y p e   d i a r y l -  

i o d o n i u m   s a l t s   w h e r e i n   t h e   two  a r y l   g r o u p s   a r e   d i f f e r e n t ,  

e x a m p l e s   of  w h i c h   a r e   s a l t s   of   4 - t o l y l p h e n y l i o d o n i u m ,  

4 - t - b u t y l p h e n y l p h e n y l i o d o n i u m ,   4 - m e t h o x y p h e n y l p h e n y l -  

i o d o n i u m ,   3 - c h l o r o p h e n y l p h e n y l i o d o n i u m ,   4 - b r o m o p h e n y l -  

p h e n y l i o d o n i u m   and  4 - c h l o r o p h e n y l - 4 - m e t h y l p h e n y l i o d o n i u m .  

T h e s e   d i a r y l i o d o n i u m s   f o r m   s a l t s   w i t h   t h e   c o u n t -  

er  ion   X @   as  shown  in   t h e   f o r e g o i n g   f o r m u l a e   (I)  a n d  

(V),  b u t   t h e   c o u n t e r   i o n   X @   i s   n o t   e s s e n t i a l   to   t h e  

p r e s e n t   i n v e n t i o n ;   i t   may  be   any   a n i o n   i n e r t   to   t h e  

r e a c t i o n .   E x a m p l e s   of  c o u n t e r   i o n s ,   w h i c h   u s u a l l y   a r e  

s e l e c t e d   a c c o r d i n g   to   m e t h o d s   of   o b t a i n i n g   i o d o n i u m  

s a l t s ,   i n c l u d e   m i n e r a l   a c i d   a n i o n s   s u c h   as  b i s u l f a t e  

i o n ,   c h l o r i d e   i o n ,   b r o m i d e   i o n   a n d   i o d i d e   i o n ,   and  m e t a l  

h a l i d e   i o n s   such   as  b o r o n   t e t r a f l u o r i d e   i o n ,   p h o s p h o r u s  

h e x a f l u o r i d e   i o n ,   a r s e n i c   h e x a f l u o r i d e   i o n   and  a n t i m o n y  

h e x a f l u o r i d e   i o n .  T h e s e   c o u n t e r   i o n s   may  be  i o n -  



e x c h a n g e d   w i t h   e a c h   o t h e r .   B r o m i d e   and  o t h e r   h a l i d e   i o n s  

a r e   p a r t i c u l a r l y   p r e f e r r e d .  

H a l o g e n   s a l t s   of  d i a r y l i o d o n i u m s   c an   b e  

p r o d u c e d   a c c o r d i n g   to   t h e   m e t h o d   d e s c r i b e d   in   B r i t i s h  

P a t e n t   N o s . 1 , 1 1 4 , 9 5 0 ;   1 , 5 4 2 , 0 6 8 ;   and   1 , 5 7 2 , 6 2 0 ,   or  t h e  

B e r i n g e r   e t   a l ' s   m e t h o d   d e s c r i b e d   in   J .   Am.  Chem.  S o c .  

81,   342  ( 1 9 5 9 ) .   For   example,  they  can  be  produced  from  a l k y l -  

b e n z e n e s   s u c h   as  b e n z e n e ,   t o l u e n e ,   i s o - p r o p y l b e n z e n e ,  

i s o - b u t y l b e n z e n e   and  t - b u t y l b e n z e n e ,   i n d a n e ,   h a l o g e n a t e d  

. b e n z e n e s   s u c h   as  c h l o r o b e n z e n e   and  b r o m o b e n z e n e ,   b e n z o i c  

a c i d ,   a n i s o l e ,   n i t r o b e n z e n e ,   a c e t a n i l i d e ,   and  b i p h e n y l .  

As  an  e x a m p l e ,   in   t h e   m e t h o d   of   p r o d u c i n g   d i p h e n y l i o -  

d o n i u m   s a l t   f r o m   b e n z e n e ,   b e n z e n e   and  p o t a s s i u m   i o d a t e  

(KI03)   a r e   a d d e d   i n t o   a c e t i c   a n h y d r i d e   and   m i x e d ,   t h e n  

a  m i x e d   s o l u t i o n   of  a c e t i c   a n h y d r i d e   and  c o n c e n t r a t e d  

s u l f u r i c   a c i d   i s   d r o p w i s e   a d d e d   and   s t i r r e d ,   t h e r e a f t e r  

an  a q u e o u s   s a t u r a t e d   ammonium  c h l o r i d e   s o l u t i o n   i s   a d d e d  

to   a l l o w   p r e c i p i t a t i o n   to   t a k e   p l a c e ,   f o l l o w e d   b y  

f i l t r a t i o n   and  r e c r y s t a l l i z a t i o n ,   w h e r e b y   t h e   d i p h e n y l -  

i o d o n i u m   c h l o r i d e   can   be  o b t a i n e d ,   w h i c h   may  be  f u r t h e r  

s u b j e c t e d   to  i o n   e x c h a n g e ,   i f   r e q u i r e d .  

By  r e a c t i n g   t h e   d i a r y l i o d o n i u m   s a l t s   e x e m p l i -  

f i e d   a b o v e   in   a  s o l v e n t   in   t h e   p r e s e n c e   of   a  t r a n s i t i o n  

m e t a l   c a t a l y s t   and  a  r e d u c i n g   m e t a l ,   t h e r e   can   b e  

o b t a i n e d   d i a r y l s   of  t h e   f o r e g o i n g   f o r m u l a e   ( I I ) - ( I V ) .  

T h i s  c a n   be  e x p r e s s e d   by  t h e   f o l l o w i n g   r e a c t i o n   f o r m u l a :  



The  a r y l   g r o u p s   of  t h e   r e s u l t a n t   d i a r y l s   a r e   any  of  t h e  

a r y l   g r o u p s   of  t h e   s t a r t i n g   d i a r y l i o d o n i u m   s a l t s .  

T h e r e f o r e ,   f r o m   t h e   d i a r y l i o d o n i u m   s a l t s   of  t he   f o r m u l a  

(I)  t h e r e   a r e   o b t a i n e d   t h e   f o l l o w i n g   t h r e e   k i n d s   o f  

c o m b i n a t i o n s   of  d i a r y l s :  

More  s p e c i f i c a l l y ,   f r o m   a  s y m m e t r i c   t y p e   i o d o n i u m   s a l t  

w h e r e   t h e   two  a r y l   g r o u p s   a r e   t h e   same  t h e r e   i s   o b t a i n e d  

o n l y   one  k i n d   of   d i a r y l ,   f o r   e x a m p l e ,   b i p h e n y l   f r o m  

d i p h e n y l i o d o n i u m   s a l t ,   4 , 4 ' - d i m e t h y l b i p h e n y l   f r o m  

4 , 4 ' - d i t o l y l i o d o n i u m   s a l t ,   and   4 , 4 ' - d i c h l o r o b i p h e n y l  

f r o m   b i s ( 4 - c h l o r o p h e n y l ) i o d o n i u m   s a l t .   On  t h e   o t h e r  

h a n d ,   f r o m   an  a s y m m e t r i c   d i a r y l i o d o n i u m   s a l t   w h e r e i n  

t h e   two  a r y l   g r o u p s   a r e   d i f f e r e n t   t h e r e   i s   o b t a i n e d   a  

m i x t u r e   of   d i a r y l s   of  t h e   a b o v e   f o r m u l a e   ( I I ) - ( I V ) ,  

.  f o r   e x a m p l e ,   a  m i x t u r e   of  b i p h e n y l ,   4 - m e t h y l b i p h e n y l  

and   4 , 4 ' - d i m e t h y l b i p h e n y l   i s   o b t a i n e d   f r o m   4 -  

t o l y l p h e n y l i o d o n i u m   s a l t .  

The  t r a n s i t i o n   m e t a l   c a t a l y s t   u s e d   in  t h e  

p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  m e t a l   s e l e c t e d   f r o m  

Group   V I I I   in   t h e   P e r i o d i c   T a b l e ,  f o r   e x a m p l e ,   p a l l a d i u m ,  

r h o d i u m ,   r u t h e n i u m ,   p l a t i n u m ,   i r i d i u m ,   o s m i u m ,   o r  

n i c k e l ,   w i t h   a  p a l l a d i u m   c a t a l y s t   b e i n g   p a r t i c u l a r l y  



p r e f e r r e d .   T h e s e   t r a n s i t i o n   m e t a l s   may  be  u s e d   a s  

c a t a l y s t s   in  v a r i o u s   f o r m s   r e g a r d l e s s   of  t h e i r   o x i d a t i o n  

n u m b e r s   or  w h e t h e r   t h e y   a r e   in   t h e   f o r m   of  c o m p l e x e s   o r  

n o t .   In  t h e   c a s e   of  p a l l a d i u m ,   f o r   e x a m p l e ,   t h e r e   m a y  

be  u s e d   p a l l a d i u m   b l a c k ,   p a l l a d i u m   s u p p o r t e d   on  a l u m i n a  

or   a c t i v e   c a r b o n ,   d i v a l e n t   p a l l a d i u m   c o m p o u n d s   such   a s  

p a l l a d i u m   h a l i d e s ,   e . g .   p a l l a d i u m   c h l o r i d e ,   p a l l a d i u m  

o x i d e s   and  p a l l a d i u m   s a l t s   of  l o w e r   f a t t y   a c i d s ,   e . g .  

p a l l a d i u m   a c e t a t e ,   a s  w e l l   as  c o m p l e x e s   s u c h   a s  

b i s ( d i b e n z y l i d e n e a c e t o n e ) p a l l a d i u m ,   a c e t y l a c e t o n e -  

p a l l a d i u m ,   t e t r a k i s ( t r i p h e n y l p h o s p h i n e ) p a l l a d i u m ,  

b i s ( t r i p h e n y l p h o s p h i n e ) d i c h l o r o p a l l a d i u m ,   and  b i s -  

( t r i p h e n y l p h o s p h i n e ) p h e n y l p a l l a d i u m   i o d i d e .   In  t h e  

c a s e   of  r h o d i u m ,   t h e r e   a l s o   may  be  u s e d   i t s   c a r b o n y l  

c o m p l e x .   E x a m p l e s   of  n i c k e l   c a t a l y s t s   i n c l u d e   n i c k e l  

( I I )   c h l o r i d e   and  b i s ( t r i p h e n y l p h o s p h i n e ) n i c k e l   ( I I )  

c h l o r i d e . '  

The  a m o u n t   of  t h e   t r a n s i t i o n   m e t a l   c a t a l y s t  

u s e d   i s   in   t h e   r a n g e   of   0.1  to   10  mol%,  p r e f e r a b l y   1 

to   5  mol%,  p e r   mol  of  t h e   i o d o n i u m   s a l t .  

As  t h e   r e d u c i n g   m e t a l   u s e d   t o g e t h e r   w i t h   t h e  

t r a n s i t i o n   m e t a l ,   t h e r e   may  be  u s e d   any  m e t a l   i f   o n l y  

i t   can   r e d u c e   t h e   t r a n s i t i o n   m e t a l   as  c a t a l y s t   u n d e r  

t h e   r e a c t i o n   c o n d i t i o n   of  t h e   p r e s e n t   i n v e n t i o n .   F o r  

e x a m p l e ,   t h e r e   may  be  u s e d   t h e   m e t a l s   of   Group  IIB  i n  

t h e  P e r i o d i c   T a b l e   and  o t h e r   m e t a l s ,   s u c h   as  z i n c ,  



c o p p e r ,   t i n ,   m e r c u r y ,   s i l v e r ,   e t c . ,   e a c h   a l o n e   or   i n  

c o m b i n a t i o n .   Even  a l l o y s   may  be  u s e d .   P a r t i c u l a r l y ,  

m e t a l l i c   z i n c   i s   p r e f e r a b l e   in   t h a t   i t   a f f o r d s   a  h i g h  

y i e l d .   The  r e d u c i n g - - m e t a l   i s   u s e d   in   an  a m o u n t   s u f f i -  

c i e n t   to   n e u t r a l i z e   t h e   c o u n t e r   i on   of   t h e   d i a r y l i o d o -  

n ium  s a l t   to   be  r e a c t e d ,  

As  t h e   s o l v e n t   u s e d   i n   t h e   i n v e n t i o n ,   t h e r e  

may  be  u s e d   any  i n e r t   s o l v e n t   w h i c h   d i s s o l v e s   t h e   d i a r y l -  

i o d o n i u m   s a l t   even   a  l i t t l e   and  w h i c h   d o e s   n o t   p a r t i c i -  

p a t e   in   t h e   r e a c t i o n .   E x a m p l e s   a r e   l o w e r   a l c o h o l s   s u c h  

as  m e t h a n o l   and  e t h a n o l ,   k e t o n e s   s u c h   as  a c e t o n e   a n d  

m e t h y l   e t h y l   k e t o n e ,   e t h e r s   s u c h   as  d i m e t h o x y e t h a n e ,  

t e t r a h y d r o f u r a n   and  d i o x a n e ,   as   w e l l   as  v a r i o u s   p o l a r  

s o l v e n t s   s u c h   as  d i m e t h y l f o r m a m i d e   (DMF),  d i m e t h y l  

s u l f o x i d e   (DMSO)  and  a c e t o n i t r i l e .  

The  r e a c t i o n   p r o c e e d s   g e n t l y   and  q u i c k l y ,  

and  t h e   r e a c t i o n   p r e s s u r e   and   t e m p e r a t u r e   may  b e  

s e l e c t e d   a c c o r d i n g   to   t h e   s t a r t i n g   m a t e r i a l   u s e d .  

U s u a l l y ,   a t m o s p h e r i c   p r e s s u r e   s u f f i c e s   as  t h e   r e a c t i o n  

p r e s s u r e ,   i t   b e i n g   n o t   n e c e s s a r y   to   s p e c i a l l y   a p p l y  

p r e s s u r e ,   p r o v i d e d   t h a t   p r e s s u r e   may  be  a p p l i e d   t o  

p r e v e n t   t h e   e v a p o r a t i o n   of   t h e   s o l v e n t .   The  r e a c t i o n  

t e m p e r a t u r e   may  be  in   t h e   r a n g e   f r o m   room  t e m p e r a t u r e  

to   1 0 0 ° C .   P r e f e r a b l y ,   i t   i s   b e l o w   t h e   b o i l i n g   p o i n t  

of  t h e   s o l v e n t   u s e d .   F u r t h e r ,   a  r e a c t i o n   t i m e   n o t  

l o n g e r   t h a n   one  h o u r   u s u a l l y .   s u f f i c e s .  



I f   t h e   r e a c t i o n   a f t e r   c o m p l e t i o n   i s   f o l l o w e d  

by  a  t h o r o u g h   w a s h i n g   w i t h   w a t e r ,   e x t r a c t i o n   w i t h   e t h e r  

f o r   i s o l a t i o n   and  s u b s e q u e n t   d i s t i l l a t i o n   or  r e c r y s t a l -  

l i z a t i o n ,   t h e r e   can   be  o b t a i n e d   t h e   d i a r y l   or   d i a r y l s  

as   t h e   o b j e c t   p r o d u c t   of  t h e   p r e s e n t   i n v e n t i o n .  

In  t h e   r e a c t i o n   t h e r e   i s   b y - p r o d u c e d   an  i o d o -  

a r y l ,   e . g .   i o d o b e n z e n e ,   as   shown  in   t he   f o r e g o i n g   r e a c -  

t i o n   f o r m u l a .   S i n c e   i o d i n e   i s   e x p e n s i v e   and  h e n c e   i o d o -  

b e n z e n e   i s   a l s o   e x p e n s i v e ,   t h e   u t i l i z a t i o n   of  t h e   b y -  

p r o d u c e d   i o d o a r y l   m u s t   be  c o n s i d e r e d   in   o r d e r   to   r e n d e r  

t h e   p r o c e s s   of  t h e   p r e s e n t   i n v e n t i o n   e c o n o m i c a l   and   l e s s  

e x p e n s i v e .   As  one  m e t h o d   f o r   u t i l i z i n g   t h e   b y - p r o d u c e d  

i o d o a r y l ,   t h e r e   may  be  o b t a i n e d   a  d i a r y l i o d o n i u m   s a l t  

f r o m   t h e   b y - p r o d u c e d   i o d o a r y l ,   f o r   e x a m p l e ,   a c c o r d i n g   t o  

t h e   f o r e g o i n g   B e r i n g e r   e t   a l ' s   m e t h o d   or  t h e   m e t h o d .  

d i s c l o s e d   in  the  European  p a t e n t   a p p l i c a t i o n   f i l e d   on  even  d a t e  

he rewi th   and  co r re spond ing   to  J apanese   pa ten t   a p p l i c a t i o n  

no.  37315/1983.  Thus,  if  a  d i a r y l i o d o n i u m   sa l t   is  o b t a i n e d  

f r o m   t h e   b y - p r o d u c e d   i o d o a r y l ,   t h e   e x p e n s i v e   i o d i n e ,  

t h a t   i s ,   t h e   i o d o a r y l , . i s   u t i l i z e d   in  a  r e c y c l e d   m a n n e r  

w i t h o u t   b e i n g   l o s t ,   and  c o n s e q u e n t l y   t h e   p r o c e s s   of  t h e  

p r e s e n t   i n v e n t i o n   b e c o m e s   more   e c o n o m i c a l .  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   b y - p r o d u c e d  

i o d o a r y l   m e n t i o n e d   a b o v e   f u r t h e r   u n d e r g o e s   a n o t h e r  

r e a c t i o n   u n d e r   some  p a r t i c u l a r   r e a c t i o n   c o n d i t i o n s ,  

r e s u l t i n g   in  t h a t   i o d i n e   i s   c o n v e r t e d   to   a  n e u t r a l  



i o d i n e   s a l t .   In  t h e   f o r m   of   s u c h   a  n e u t r a l   s a l t ,   t h e  

r e - u t i l i z a t i o n   of  i o d i n e   i s   d i f f i c u l t .   T h e r e f o r e ,   i t  

i s   n e c e s s a r y   t h a t   t h e   p r o c e s s   of   t h e   p r e s e n t   i n v e n t i o n  

be  p r a c t i s e d   u n d e r   c o n d i t i o n s   u n d e r   w h i c h   t h e   b y - p r o d u c e d  

i o d o b e n z e n e   w i l l   n o t   u n d e r g o   a  f u r t h e r   r e a c t i o n .   T h i s  

r e q u i r e m e n t   i s   s a t i s f i e d   i f   t h e   r e d u c i n g   m e t a l   i s   n o t  

u s e d   in  an  e x c e s s   a m o u n t   or  i f   t h e   r e a c t i o n   i s   c a r r i e d  

o u t   a t   a  r e l a t i v e l y   low  t e m p e r a t u r e ,   more   s p e c i f i c a l l y ,  

i f   t h e   r e d u c i b l e   m e t a l   i s   u s e d   in   an  a m o u n t   of   0 .4   t o  

0 :6   mol  p e r   mol  of  t h e   d i a r y l i o d o n i u m   s a l t   or   i f   t h e  

r e a c t i o n   i s   c a r r i e d   o u t   a t   a  t e m p e r a t u r e   in   t h e   r a n g e  

f r o m   room  t e m p e r a t u r e   to   8 0 ° C .  

The  f o l l o w i n g   e x a m p l e s   a r e   g i v e n   to   f u r t h e r  

i l l u s t r a t e   t h e   p r e s e n t   i n v e n t i o n .  

E x a m p l e   1 

-THF  (50  m l ) ,   v a r i o u s   d i a r y l i o d o n i u m   s a l t s  

(20  mmol  e a c h )   s e t   f o r t h   in   T a b l e   1,  m e t a l l i c   z i n c  

(20  m g - a t o m )   and  c a t a l y s t s   (1  mmol  e a c h )   w e r e   c h a r g e d  

i n t o   f l a s k s   and  s t i r r e d   a t   r oom  t e m p e r a t u r e   f o r   30 

m i n u t e s .   T h e n ,   t h e   c a t a l y s t s   w e r e   f i l t e r e d   o f f ,  

f o l l o w e d   by  d i s t i l l a t i o n   to   i s o l a t e   p r o d u c t s .   T h e  

p r o d u c t s   w e r e   a n a l y z e d   by  g a s   c h r o m a t o g r a p h y   and  i d e n t i -  

f i e d   by  IR  s p e c t r a ,   NMR  s p e c t r a   and  m e l t i n g  p o i n t s ,   t h e  

r e s u l t s   of  w h i c h   a r e   as  s e t   o u t   in   T a b l e   1.  T h e r e   w e r e  

b y - p r o d u c e d   i o d o b e n z e n e ,   p - m e t h y l i o d o b e n z e n e   and  p -  

c h l o r o i o d o b e n z e n e   q u a n t i t a t i v e l y   i n   Run  N o s . 1 - 8 ,   N o . 9  

and   N o . 1 0 ,   r e s p e c t i v e l y .  





E x a m p l e   2 

U s i n g   s y m m e t r i c   t y p e   d i a r y l i o d o n i u m   s a l t s  

h a v i n g   v a r i o u s   s u b s t i t u e n t   g r o u p s ,   r e a c t i o n   was  c a r r i e d  

o u t   in   t h e   same  way  as  i n   E x a m p l e   1,  t h e   r e s u l t s   o f  

w h i c h   a r e   as  s e t   o u t   in   T a b l e   2.  The  m e l t i n g   p o i n t s  

of   t h o s e   i o d o n i u m   s a l t s   a r e   s h o w n   b e l o w .   A l s o   as  t o  

a s y m m e t r i c   t y p e   d i a r y l i o d o n i u m   b r o m i d e s ,   r e a c t i o n   w a s  

c o n d u c t e d   in   t h e   same  m a n n e r ,   t h e   r e s u l t s   of   w h i c h   a r e  

as  shown  in  T a b l e   3.  In  b o t h   c a s e s ,   P d ( a c a c ) 2   w a s  

u s e d   as  c a t a l y s t .  









1.  A  p r o c e s s   f o r   p r e p a r i n g   a  d i a r y l   o r   a  m i x t u r e  

of  d i a r y l s   r e p r e s e n t e d   by  any   o r   a  c o m b i n a t i o n   of  t h e  

f o l l o w i n g   f o r m u l a e   ( I I ) ,   ( I I I )   and   (IV),  c h a r a c t e r i z e d   i n  

t h a t   a  d i a r y l i o d o n i u m   s a l t   r e p r e s e n t e d   by  t h e   f o l l o w i n g  

f o r m u l a   (I)  i s   r e a c t e d   i n   a  s o l v e n t   in   t h e   p r e s e n c e   o f  

a  t r a n s i t i o n   m e t a l   c a t a l y s t   and   a  r e d u c i n g   m e t a l   a t   a  

t e m p e r a t u r e   i n - t h e   r a n g e   of   room  t e m p e r a t u r e   to   1 0 0 ° C :  

w h e r e i n   Ar1  and   Ar2.,  w h i c h   may  be  a l i k e   or   d i f f e r e n t ,   a r e  

e a c h   an  a r y l   g r o u p   w h i c h   may  h a v e   a  s u b s t i t u e n t   g r o u p   o r  

g r o u p s   and  X @   i s   a  c o u n t e r   i o n   w h i c h   i s   i n e r t   t o   s a i d  

r e a c t i o n .  

2.  The  p r o c e s s   o f   c l a i m   1,  w h e r e i n   t h e   s u b s t i t u e n t  

g r o u p   or  g r o u p s   o f   s a i d   a r y l   g r o u p   Ar1  a n d / o r   Ar2  a r e  

s e l e c t e d   f rom  C1-C12   a l k y l   or   c y c l o a l k y l   g r o u p s ,   a r y l  

g r o u p s ,   h a l o g e n o a l k y l   g r o u p s ,   h a l o g e n   a t o m ,   c a r b o x y l ,  

a l k o x y   g r o u p s ,   a l k o x y c a r b o n y l   g r o u p s ,   a l k o x y c a r b o n y l a l k y l  

g r o u p s ,   n i t r o ,   and  N - a c y l a m i n o   g r o u p s .  

3.  The  p r o c e s s   of  c l a i m   1 ,   w h e r e i n   s a i d   a r y l   g r o u p  

Ar1  or   Ar2  i s   r e p r e s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a :  



w h e r e i n   n  i s   an  i n t e g e r   of  0  to   3,  and  e a c h   R5,  w h i c h   m a y  

be  t h e   same  or  d i f f e r e n t ,   i s  s e l e c t e d   f rom  h y d r o g e n   a t o m ,  

C1-C12  a l k y l   or  c y c l o a l k y l   g r o u p s ,   a r y l   g r o u p s ,   h a l o g e n o -  

a l k y l   g r o u p s ,   h a l o g e n   a t o m ,   c a r b o x y l ,   a l k o x y   g r o u p s ,   a l k o x y -  

c a r b o n y l   g r o u p s ,   a l k o x y c a r b o n y l a l k y l   g r o u p s ,   n i t r o ,   a n d  

N - a c y l a m i n o   g r o u p s .  

4.  The  p rocess   of  any one  of  claims  1 to  3,  wherein  s a i d  

t r a n s i t i o n   metal  c a t a l y s t   is  p a l l a d i u m - b a s e d   c a t a l y s t .  

5.  The  p rocess   of  any one  of  claims  1  to  4,  wherein  s a i d  

reducing  metal  is  s e l e c t e d   from  m e t a l l i c   z inc,   m e t a l l i c   copper  o r  

a l loys   t h e r e o f .  






	bibliography
	description
	claims
	search report

